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Accepted 4 July 2013A 39-year-old, gravida 2 para 1, woman underwent
amniocentesis at 17 weeks of gestation because of advanced
maternal age. Her husband was 38 years old. The couple
had a healthy daughter, and there was no family history
of congenital malformations. Amniocentesis revealed a
karyotype of 46,XX,þ14,der(14;14)(q10;q10)[8]/46,XX
[26]. Among 34 colonies of in situ-cultured amniocytes,
eight colonies had the karyotype of 46,XX,þ14,der(14;14)
(q10;q10), whereas the other 26 colonies had the karyotype
of 46,XX. Prenatal ultrasound at 19 weeks of gestation
revealed a singleton fetus with microcephaly. The biparietal
diameter was 4.3 cm (17 weeks), the abdominal circumfer-
ence was 14.5 cm (19 weeks), and the femur length was
2.7 cm (19 weeks). The internal organs were unremarkable.
The parents decided to terminate the pregnancy at 20 weeks
of gestation, and a 304-g female fetus was delivered with
contracture of the hands, microcephaly, a large bulbous nose
with anteverted nares, micrognathia, and low-set ears
(Fig. 1). Postnatal cytogenetic analysis revealed a karyotype
of 46,XX in 40 cultured skin cells, a karyotype of 46,XX in
40 cultured umbilical cord cells, and a karyotype of
46,XX,þ14,der(14;14)(q10;q10)[9]/46,XX[31] in the cult-
ured liver cells (Fig. 2). Culture failure occurred on cord
blood, placenta, and amniotic membrane tissues. Poly-
morphic DNA marker analysis using the DNA extracted
from parental bloods and the fetal skin excluded uniparental* Corresponding author. Department of Obstetrics and Gynecology, Mackay
Memorial Hospital, 92, Section 2, Chung-Shan North Road, Taipei, Taiwan.
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showed that the father had a karyotype of 46,XY, and the
mother had a karyotype of 46,XX.
Mosaic trisomy 14 is a rare cytogenetic abnormality that
has variable and nonspecific clinical features such as facial
dysmorphism including prominent broad forehead, abnormal
palpebral fissures, a broad nose, low-set ears, micro/retro-
gnathia, short neck, redundant nuchal folds, micropenis, un-
descended testis, large clitoris, labial swelling, congenital
heart defects, microcephaly, and skin hyperpigmentation [1,2].
Our case manifested facial dysmorphism, microcephaly, and
contracture of the hands.
Reported cases with mosaic trisomy 14 at amniocentesis
are very rare. To date, only nine cases have been reported
[3e7]. Table 1 shows the mosaic status, indication, confir-
matory studies, perinatal findings, and outcome of the 10
cases (including the present case) with mosaic trisomy 14 at
amniocentesis. Of these, at least five cases (5/10 ¼ 50%)
were associated with prominent phenotypic abnormalities,
suggesting that malformation risk should be considered in
the prenatal diagnosis of mosaic trisomy 14 at amniocen-
tesis. Table 1 also shows no correlation of phenotypic ab-
normalities with the level of mosaic trisomy 14. For
example, in the case reported by Cheung et al [3], only a
single colony among 11 colonies had two cells with trisomy
14 but the fetus postnatally manifested severe phenotypic
abnormalities. The abnormal ultrasound findings on Table 1
include hydrocephalus [5], facial dysmorphism, brain and
heart anomalies, and limb deformity [7], and microcephaly
(the present case). Sepulveda et al [8] reported prenatalcs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Craniofacial appearance of the fetus at birth.
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and palate, intrauterine growth restriction, a small stomach,
overlapping fingers, a ventricular septal defect, and poly-
hydramnios in a fetus with mosaic trisomy 14 and a karyo-
type of 47,XY,þ14[5]/46,XY[37] in the peripheral blood
after birth. Prenatal diagnosis of trisomy 14 mosaicism
should include a detailed investigation of UPD. For example,
Ralph et al [6] reported the detection of maternal UPD 14 in
a case with prenatally detected mosaic trisomy 14. Table 1
also shows that the male-to-female ratio for fetal mosaic
trisomy 14 is 0.429 (3 males/7 females), indicating a female
preponderance in fetal mosaic trisomy 14 and a naturalFig. 2. A karyotype of 46,XX,selection against male mosaic trisomy 14 conceptuses. This
observation is in accordance with previous observations. In a
review of 24 living patients with mosaic trisomy 14, von
Sneidern and Lacassie [2] reported nine males and 15 fe-
males with a male-to-female ratio of 0.6. In a presentation of
five patients with low-level mosaic trisomy 14, Shinawi et al
[1] reported one male and four females with a male-to-
female ratio of 0.25.
In summary, we presented a prenatal diagnosis and litera-
ture review of mosaic trisomy 14 at amniocentesis. Our case
adds to the genotypeephenotype observations of prenatally
detected mosaic trisomy 14.þ14,der(14;14)(q10;q10).
Table 1
Reported cases of mosaic trisomy 14 at amniocentesis.
Refs Mosaic status Indication Amniocentesis Confirmatory studies Perinatal findings and outcome
Cheung et al [3]
46,XX,i(14q)/46,XX AMA Amniocentesis: T14 ¼ 0%
(7 colonies)
Recheck: T14 ¼ 9%
(11 colonies)
T14: a single colony
with two T14 cells
Blood: T14 ¼ 37%
(30 cells)
Skin: T14 ¼ 0%
(75 cells)
Deliver at term, 3100 g, facial
dysmorphism, low-set ears,
redundant skin folds, bilateral
epicanthic folds, cleft palate,
micrognathia, glossoptosis,
pilonidal dimple, anteriorly
displaced anus with unfused
perineum, bilateral congenital
hip dislocation, talipes equinovarus,
VSD, ASD, PDA, congenital absence
of left kidney, death at 5 d
Lambert et al [4]
46,XX,dic(14)(p11)/
46,XX
AMA Amniocentesis: T14 ¼
71.4% (21 cells)
Repeated amniocentesis:
T14 ¼ 60% (30 cells)
Kidney: T14 ¼ 4%
(50 cells)
Ovary: T14 ¼ 32%
(50 cells)
Skin: T14 ¼ 12.9%
(31 cells)
Normal ultrasound at 19 wks; TOP:
moderate micrognathia, slight delay
in growth
Hsu et al [5]
Case XII-1 47,XX,þ14/46,XX AMA Amniocentesis: T14 ¼
20% (20 cells)
NA Prenatal ultrasound: hydrocephalus;
TOP, abnormal abortus: hydrocephalus
Case XII-2 47,XX,þ14/46,XX AMA Amniocentesis: T14 ¼
10% (20 colonies)
Blood: T14 ¼ 0%
(53 cells)
Normal live-born
Case XII-3 47,XX,þ14/46,XX AMA Amniocentesis: T14 ¼
28.6% (21 colonies)
Cord blood: T14 ¼
0% (25 cells)
Normal live-born; elevated AFAFP:
3.6 MoM
Case XII-4 47,XY,þ14/46,XY NA Amniocentesis: T14 ¼
19% (58 cells)
NA TOP, abnormal abortus: facial
dysmorphism, low-set ears, simian
lines, clinodactyly, equinovarus,
rocker-bottom feet, abnormal hip
Case XII-5 47,XY,þ14/46,XY AMA Amniocentesis: T14 ¼
14.6% (89 cells)
Blood: T14 ¼ 0%
Skin: T14 ¼ 0%
Foreskin: T14 ¼ 0%
Normal live-born
Ralph et al [6]
47,XX,þ14/46,XX AMA, mosaic
trisomy 14
at CVS
CVS: T14 ¼ 41.9%
(31 cells)
Amniocentesis: T14 ¼
6.3% (32 colonies)
Maternal UPD 14
Placenta (A): T14 ¼
36% (75 cells)
Placenta (B): T14 ¼
0% (50 cells)
Placenta (C): T14 ¼
100% (50 cells)
Amnion: T14 ¼
5.5% (55 cells)
IUFD at 18 wks; no apparent
pathological features
Witters et al [7]
Trisomy 14 mosaicism (male) AMA,
abnormal
ultrasound
Amniocentesis:
T14 ¼ 60%
No UPD 14 Prenatal ultrasound (14 wks):
prominent forehead, hypertelorism,
small chin, enlarged posterior fossa,
right-sided talipes calcaneovarus,
cardiac inlet septum; TOP, abnormal
abortus, additional findings: micropenis,
hypospadias
Present case
46,XX,þ14,der(14;14)
(q10;q10)/46,XX
AMA Amniocentesis: T14 ¼
23.5% (34 colonies)
No UPD 14
Cord: T14 ¼ 0%
(40 cells)
Skin: T14 ¼ 0%
(40 cells)
Liver: T14 ¼
22.5% (40 cells)
Prenatal ultrasound (19 wks):
microcephaly; TOP, abnormal
abortus: microcephaly, large nose,
anteverted nares, micrognathia,
low-set ears, contracture of hands
AFAFP ¼ amniotic fluid a-fetoprotein; AMA ¼ advanced maternal age; ASD ¼ atrial septal defect; CVS ¼ chorionic villus sampling; d ¼ days;
IUFD ¼ intrauterine fetal death; MoM ¼ multiples of median; NA ¼ not available; PDA ¼ patent ductus arteriosus; T14 ¼ trisomy 14; TOP ¼ termination of
pregnancy; UPD ¼ uniparental disomy; VSD ¼ ventricular septal defect; wks ¼ weeks.
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